A comparison of the effects of ischemia and of selective occlusion of capillaries, pre-capillaries and terminal arterioles on coronary reperfusion.
To study the 'no-reflow' phenomenon is ischemic myocardium, the effects of ischemia and selective embolic blockade of capillaries, precapillaries and terminal arterioles were compared in isolated rat hearts. Hearts received oxygenated Krebs-Henseleit buffer for 10 min via an aortic cannula, and then coronary perfusion was stopped. The pattern and extent of reperfusion after 15-90 min of global ischemia and after the injection of 9, 15 or 55 mu diameter microspheres were determined from the distribution of injected 6.7% fluorescein isothiocyanate-dextran in frozen transverse sections of the ventricles. Following ischemia, progressively larger subendocardial regions surrounding the left ventricle could not be reperfused. In contrast, embolic occlusion of capillaries, precapillaries or terminal arterioles caused a transmural reduction in perfusion and a fine linear or herringbone pattern of fluorescence. Sixty min of ischemia followed by microsphere injection had no effect on the subendocardial zone of no-reflow but much reduced the intensity of fluorescence elsewhere. Thus thrombosis, erythrocyte plugging and occlusion of capillaries, precapillaries or terminal arterioles are unlikely to be primary causes of the reperfusion defect which develops in ischemic myocardium.